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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topograhic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected . 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition,  and  the  downstream  damage  potential. 
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7  August  1979 

GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


Based  on  the  visual  inspection,  operational  history,  and 
available  engineering  data,  the  dam  and  its  appurtenances 
are  considered  to  be  in  good  condition. 

The  size  classification  for  the  facility  is  intermediate  and 
the  hazard  classification  is  high.  In  accordance  with  the 
recommended  guidelines,  the  Spillway  Design  Flood  (SDF)  for 
the  facility  is  the  Probable  Maximum  Flood  (PMF) .  Results 
of  the  hydrologic  and  hydraulic  analysis  indicate  that  the 
facility  is  capable  of  passing  and/or  storing  only  36  percent 
of  the  PMF.  The  analysis  also  indicates  that  spillway 
discharges  are  controlled  by  tne  downstream  valley  capacity 
when  the  flow  over  the  weir  exceeds  approximately  3  feet 
(10  feet  below  the  embankment)  after  which  the  pool  level 
and  tailwater  will  rise  at  roughly  the  same  rate.  Thus, 
failure  from  overtopping  is  essentially  precluded  and  the 
spillway  is  considered  inadequate,  but  not  seriously  inade¬ 
quate  . 

The  consequences  of  embankment  inundation  by  tailwater  and 
subsequent  rapid  drawdown  are  uncertain;  although,  it  is 
noted  that  portions  of  the  downstream  slope  are  designated 
as  pervious  fill  and  rock  toe  on  the  design  drawings.  This 
construction  is  favorable  with  respect  to  rapid  drawdown 
response;  however,  thorough  inspection  of  the  embankment 
should  be  performed  during  and  after  inundation. _ 

Structural  deficiencies  noted  during  the  inspection  included 
low  spots  (=1  foot  low)  along  the  dam  crest,  lack  of  pro- 
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Laurel  Hill  Creek  Dam: 
Owner: 

State  Located: 

County  Located: 
Stream: 

Inspection  Date: 
Inspection  Team: 


tective  vegetation  on  portions  of  the  downstream  dam  face, 
and  swamp-like  conditions  immediately  downstream  of  the  dam 
toe. 

It  is  recommended  that  the  owner: 

a.  Develop  a  formal  warning  system  for  the  notifica¬ 
tion  of  downstream  residents  should  hazardous  embankment 
conditions  develop.  Included  in  the  plan  should  be  provi¬ 
sions  for  around-the-clock  surveillance  of  the  facility 
during  periods  of  unusually  heavy  precipitation  and  for 
thorough  inspection  of  the  downstream  slope  during  tailwater 
drawdown . 


b.  Develop  formal  manuals  of  maintenance  and  opera¬ 
tion  to  ensure  continued  proper  care  and  maintenance  of  the 
facility. 


c.  Backfill  low  spots  along  the  embankment  crest  to 
restore  it  to  its  design  elevation. 

d.  Divert  or  control  excess  drainage  from  the  left 
abutment  to  prevent  ponding  at  the  downstream  embankment 
toe. 


e.  Seed  the  bare  areas  on  the  downstream  embankment 
slope  in  order  to  provide  adequate  erosion  protection. 

f.  Observe  the  slide  immediately  upstream  of  the  left 
abutment  during  regular  inspection  of  the  facility  to  con¬ 
firm  that  it  is  a  local  condition  and  take  necessary  remedi¬ 
al  measures  should  it  threaten  the  stability  of  the  embank¬ 
ment. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
LAUREL  HILL  CREEK  DAM 
NDI#  PA-235,  PENNDER#  56-85 

SECTION  1 

GENERAL  INFORMATION 


1 . 0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  program  of  inspection  of  dams  throughout  the 
United  States. 


1 . 1  Purpose . 

The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Laurel  Hill  Creek  Dam  is 
a  22-foot  high  zoned  earthf ill  embankment  approximately  575 
feet  in  length.  The  facility  is  provided  with  a  150-foot 
long  concrete  spillway,  consisting  of  15  bays,  each  contain¬ 
ing  precast  concrete  stoplogs  (see  Photograph  1  and  2) . 

In  addition,  the  facility  is  provided  with  a  16-inch 
diameter  cast  iron  supply  line  with  the  intake  located  in 
the  right  spillway  sidewall  (see  Figure  2) .  A  pumphouse 
facility  located  just  downstream  from  the  right  abutment 
is  used  to  draw  water  from  the  reservoir  for  treatment  and 
use  as  potable  water. 

b.  Location .  Laurel  Hill  Creek  Dam  is  located  on 
Laurel  Hill  Creek,  just  north  of  the  community  of  Bakersville, 
Somerset  County,  Pennsylvania.  The  dam,  reservoir,  and 
watershed  are  located  on  the  Bakersville  and  Seven  Springs, 
Pennsylvania,  7.5  minute  U.S.G.S.  topographic  quadrangles. 

The  coordinates  of  the  dam  are  N40°  2'  50"  and  W79°  12'  5". 

c.  Size  Classification.  Intermediate  (22  feet  high, 
2113  acre-feet  storage  capacity  at  top  of  dam) . 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 
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e.  Ownership.  Municipal  Authority  of  the  Borough 

of  Somerset 

340  West  Union  Street 

Somerset,  Pennsylvania  15501 

f.  Purpose .  Water  supply. 

g.  Historical  Data.  No  data  are  available  in  PennDER 
files  concerning  the  structure's  history  prior  to  1978  when 
modifications  were  made  to  the  intake  system.  At  that  time, 
the  wooden  stoplogs  were  replaced  by  precast  concrete  stop- 
logs,  and  a  portion  of  the  reservoir  area  was  dredged. 
Conversations  with  the  owner's  representatives  revealed  that 
the  facility  was  designed  by  Gannett,  Fleming,  Corddry  and 
Carpenter,  Inc.,  of  Harrisburg,  Pennsylvania,  and  that  the 
facility  was  completed  in  1954.  Nc  modifications,  aside 
from  those  mentioned  above,  were  reportedly  made  to  the 
structure;  although,  one  or  two  original  drawings  included 
provisions  for  raising  the  dam  by  about  18  feet  in  the 
future. 


1. 3  Pertinent  Data. 

a.  Drainage  Area  (square  miles) .  26.2 

b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  the  16-inch  Diameter  Supply 
Line  -  Not  determined. 

Discharge  Capacity  of  the  Spillway  at  Maximum 
Pool  =  12,200  cfs  (see  Appendix  C,  Sheec  7). 

c.  Elevation  (feet  above  mean  sea  level) .  The  follow¬ 
ing  elevations  were  obtained  from  available  design  drawings 
and  through  field  measurements  that  were  based  on  the  eleva¬ 
tion  of  the  spillway  crest  at  1982.0  feet. 


Top  of  Dam 

Maximum  Design  Pool 
Maximum  Pool  of  Record 
Downstream  Embankment  Toe 
Downstream  Spillway  Toe 
Normal  Pool 
Spillway  Crest 
Upstream  Outlet  Invert 
Downstream  Outlet  Invert 
Streambed  at  Dam  Centerline 
Maximum  Tailwater 


1995  (design) 
1994.1  (field) 


Not  known 
1987  (9-14-71) 

1975 

1973 

1982 

1982 

1975  (water  supply) 

N/A 

1975 

1987  (estimated) 
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Re servoir  Length  (miles) . 


Top  of  Dam 
Normal  Pool 

Storage  (acre-feet) . 

Top  of  Dam 
Normal  Pool 
Design  Surcharge 

Reservoir  Surface  (acres) . 

Top  of  Dam 
Normal  Pool 
Maximum  Design  Pool 


Dam. 


Type 

Length 


Height 


Top  Width 
Upstream  Slope 
Downstream  Slope 
Zoning 


Impervious  Core 


Cutoff 


2.5 

0.6 


2113 

250 

Not  known 


284 

24 

Not  known 


Zoned  earth. 

575  feet  (including 
spillway) . 

22  feet  (field 
measured,  crest  to 
downstream  spillway 
toe)  . 

10  feet 

3H:1V 

2H :  IV 

Impervious  core 
flanked  by  pervious 
shells  (see  Fig¬ 
ure  3)  . 

Impervious  fill 
comprises  the  center 
section  of  the  dam 
(see  Figure  3) . 

The  cutoff  trench, 
as  indicated  in 
Figure  3,  reportedly 
is  extended  to  sound 
rock. 
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Grout  Curtain 


None  indicated. 


Diversion  Canal  and 
Regulating  Tunnels. 

None. 

Spillway. 

Type 

Free  overfall, 
concrete  stoplog 
weir  structure. 

Crest  Elevation 

1982  feet 

Crest  Length 

150  feet 

Outlet  Works. 

Supply  Pipe 

16-inch  diameter 
cast  iron  pipe  with 
intake  located  in 
the  right  sidewall 
of  the  spillway. 

Water  must  be 
pumped  from  the 
reservoir. 

Blowoff  Pipe 

None .  Drawdown 
controlled  via 
stoplogs  in  spill¬ 
way. 

Conduit  Length 

N/A 

Closure  and/or  Regulating 
Facilities 

Supply  line  regulated 
in  the  pumphouse  via 
gate  valves  and  pump. 
Reservoir  level 
controlled  by  stop- 
logs  in  spillway. 

Access 

Pumphouse  is  located 
just  downstream  from 
right  abutment  at  an 
elevation  above  the 
embankment  crest 
elevation . 

4 


SECTION  2 
ENGINEERING  DATA 


2. 1  Design. 

a.  Design  Data  Availability  and  Sources.  No  design 
reports  or  calculations  are  available  from  the  owner,  de¬ 
signer,  or  PennDER  concerning  any  aspect  of  the  facility. 
Design  drawings  are  available  in  PennDER  files.  Correspon¬ 
dence  relating  to  modifications  to  the  water  distribution 
system  (undertaken  in  1978)  are  also  available  from  PennDER 
files. 


b.  Design  Features. 

1.  Embankment.  Information  contained  on  design 
drawings  indicate  that  the  embankment  is  a  rolled  earth 
structure  consisting  primarily  of  a  thick  impervious  core 
bounded  by  pervious  zones  both  upstream  and  downstream.  A 
rock  toe  was  incorporated  into  the  design  to  provide  drain¬ 
age.  The  upstream  slope  is  mantled  with  a  2-foot  thick 
durable  rock  face  and  is  sloped  at  3H:lV,  whereas,  the 
downstream  slope  is  set  at  2H:1V  and  grass  covered. 

Little  formal  information  is  available  concerning  the 
dam  foundation.  However,  discussions  with  the  designer 
confirmed  that  the  cutoff  was  extended  to  sound  rock. 

2.  Appurtenant  Structures. 

a)  Spillway .  The  spillway  is  a  free  over- 
fall  concrete  stoplog  weir  structure  located  adjacent  to  the 
right  abutment.  The  weir  crest  is  150  feet  long  and  consists 
of  15  spillway  bays  containing  precast  concrete  stoplogs. 

The  spillway  discharges  onto  a  reinforced  concrete  slab 
which  extends  approximately  13  feet  downstream  from  the  weir 
and  into  the  natural  downstream  watercourse  (see  Figure  2) . 

b)  Outlet  Works.  The  outlet  works  at 
Laurel  Hill  Creek  Dam  consist  of  a  16-inch  diameter  cast 
iron  supply  line  which  is  controlled  from  a  pumphouse  located 
just  downstream  of  the  dam  on  the  right  abutment.  Discharge 
is  regulated  via  a  system  of  gates  and  pumps  situated  within 
the  pumphouse. 

c.  Design  Data  and  Procedures. 

1.  Embankment.  No  design  data  or  information 
relative  to  design  procedures  are  available. 
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2.  Appurtenant  Structures.  No  design  data  or 
information  relative  to  design  procedures  are  available. 


2. 2  Construction  Records. 

No  formal  records  pertaining  to  the  construction  of  the 
facility  are  available.  Verification  of  cutoff  trench 
construction  to  sound  rock  was  obtained  from  discussions 
with  a  representative  of  the  designer  who  was  present  during 
construction. 


2. 3  Operational  Records. 

No  pool  level,  rainfall,  or  spillway  discharge  records 
are  available  for  the  facility;  however,  two  high  water 
levels  were  recorded  with  paint  marks  on  the  right  sidewall 
of  the  spillway.  The  high  pool  levels  were  measured  at 
elevation  1986  (corresponding  to  flood  of  8-19-69) ,  and  at 
elevation  1987  (corresponding  to  flood  of  9-14-71) . 


2. 4  Other  Investigations. 

A  survey  of  the  reservoir  was  conducted  in  1974  in 
order  to  determine  the  need  for  dredging. 


2. 5  Evaluation. 

Specific  design  calculations  and  criteria  were  not 
available  for  review;  however,  information  in  the  form  of 
drawings  and  correspondence  are  considered  sufficient  to 
make  a  reasonable  Phase  I  assessment  of  the  facility. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Observations. 

a.  General .  The  visual  inspection  of  the  facility 
suggested  that  the  dam  and  its  appurtenances  are  in  good 
condition. 


b.  Embankment.  No  seepage  through  the  face  of  the 
dam  or  indications  of  embankment  instability  were  noted 
during  the  field  inspection.  Some  minor  deficiencies  were 
observed  which  will  require  the  owner's  attention.  These 
include : 


1.  Low  spots  on  the  embankment  crest  at  the  left 
abutment  and  at  the  left  sidewall  of  the  spillway. 

2.  Standing  water  and  swamp-like  conditions  at 
the  downstream  toe  of  the  dam  (see  Photograph  4) . 

3.  Exposed,  unvegetated  portions  of  the  down¬ 
stream  dam  face  (see  Photograph  5)  . 

The  swamp- like  condition  at  the  dam  toe  (see  Photo¬ 
graph  4)  extends  to  an  elevation  above  the  normal  pool 
level,  and  is  probably  related  to  a  spring  in  the  left 
abutment.  The  condition  is  not  considered  serious,  but 
should  be  rectified  as  it  prevents  an  accurate  assessment  of 
the  performance  of  the  dam. 

c .  Appurtenant  Structures. 

1.  Spillway.  The  visual  inspection  of  the 
spillway  revealed  that  the  structure  is  in  good  condition. 
Wooden  stoplogs  were  replaced  by  precast  concrete  stoplogs 
in  1978.  No  signs  of  significant  concrete  deterioration 
were  observed  at  the  time  of  inspection  (see  Photograph  1 
and  2) .  - 


2.  Outlet  Works.  The  intake  to  the  Borough  of 
Somerset  water  distribution  system  consists  of  a  16-inch 
diameter  cast  iron  pipe  located  in  the  right  sidewall  of  the 
spillway.  The  intake  was  submerged  at  the  time  of  inspec¬ 
tion  and,  consequently,  was  not  observed.  Modifications 
were  made  to  the  system  in  1978,  and  it  is  reported  to  be 
operating  as  designed. 

d.  Reservoir  Area.  The  reservoir  is  bounded  by 
moderately  to  steeply  sloping  terrain  which  is  equally 
composed  of  forested  and  agricultural  lands.  A  small 
slide  (see  Photograph  6)  was  observed  on  the  left  abutment 


just  upstream  from  the  dam  crest.  The  slide  is  apparently 
centered  in  colluvial  soils  and  was  probably  activated 
during  construction  of  an  access  road  which  was  used  for 
equipment  transport  at  the  time  of  the  dredging  operation 
in  1978. 

e.  Downstream  Channel.  The  downstream  channel  area 
is  characterized  as  a  mature  valley  containing  the  meandering 
Laurel  Hill  Creek.  Much  of  the  valley  bottom  is  swampland 
owing  to  the  frequent  flooding  and  gentle  stream  gradient. 
Approximately  one  mile  downstream  from  the  dam.  Laurel  Hill 
Creek  passes  beneath  PA  Route  31.  Just  north  of  this  point 
are  a  few  homes  and  businesses  in  the  community  of  Bakersville 
which  are  located  on  the  floodplain,  and  are  quite  possibly 
located  within  the  area  which  could  be  affected  by  a  dam 
failure.  In  addition,  there  are  a  few  low-lying  homes  in 
the  community  of  Jimtown  (approximately  two  miles  downstream 
from  the  dam)  which  are  in  a  similar  situation.  The  Laurel 
Hill  Lake  Dam  at  Laurel  Hill  State  Park  (owned  by  PennDER) 
is  located  about  5.5  miles  downstream  from  the  Laurel  Hill 
Creek  Dam  (see  Photograph  8) .  Therefore,  the  Laurel  Hill 
Creek  facility  is  considered  to  be  a  high  hazard. 


3. 2  Evaluation. 

The  overall  condition  of  the  facility  is  considered  to 
be  good.  Minor  deficiencies  including  low  spots  on  the 
crest,  ponded  water  at  the  downstream  embankment  toe,  and 
lack  of  protective  vegetation  on  portions  of  the  downstream 
embankment  slope  require  remedial  work,  while  the  slide 
upstream  of  the  left  abutment  should  be  observed  periodic¬ 
ally  to  confirm  that  it  is  a  localized  condition. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operating  Procedure. 

Under  normal  operating  conditions,  water  is  pumped  from 
the  reservoir  on  an  as-needed  basis  to  be  treated  and  used 
as  a  potable  water  supply  for  the  Borough  of  Somerset. 

Excess  inflow  is  discharged  over  the  stoplogged  weir  struc¬ 
ture. 


4 . 2  Maintenance  of  the  Dam. 

No  formal  maintenance  program  exists  at  the  facility. 
Normal  maintenance  consists  primarily  of  clearing  the  dam 
slopes  on  an  unscheduled  basis. 


4 . 3  Maintenance  of  Operating  Facilities. 

The  valves  controlling  discharge  of  water  from  the 
reservoir  are  located  in  a  pumphouse  situated  downstream 
on  the  right  abutment.  The  only  maintenance  required  at  the 
dam  site  consists  of  periodically  raising  and  cleaning  the 
trash  rack  which  protects  the  inlet  to  the  16- inch  diameter 
cast  iron  supply  pipe. 


4 . 4  Warning  System. 

No  formal  warning  system  is  in  effect  at  the  facility. 


4 . 5  Evaluation. 

No  formal  operations  or  maintenance  manuals  are  avail¬ 
able  and  no  warning  system  exists  for  the  facility.  Formal 
manuals  are  recommended  to  ensure  continued  maintenance  and 
to  provide  notification  of  downstream  residents  should  an 
emergency  develop. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5 . 1  Design  Data. 

No  design  data,  calculations,  or  reports  are  available. 
Available  data  are  limited  to  design  drawings  and  correspondence 
contained  in  PennDER  files. 


5.2  Experience  Data. 

Daily  records  of  reservoir  levels  and/or  spillway  dis¬ 
charges  are  not  availale;  however,  two  high  water  marks  were 
recorded  on  the  right  spillway  sidewall.  The  lower  mark  was 
measured  at  about  elevation  1986  feet  (or  about  4  feet  above 
the  spillway  crest) ,  and  corresponded  to  the  flood  of  8-19-69. 
The  higher  mark  was  measured  at  about  elevation  1987  feet 
(or  about  5  feet  above  the  spillway  crest) ,  and  corresponded 
to  the  flood  of  9-14-71.  Photographs  indicating  high  tail- 
water  under  small  discharges  are  available  from  the  owner's 
files . 


5 . 3  Visual  Observations. 

On  the  date  of  inspection,  no  conditions  were  observed 
that  would  indicate  the  spillway  could  not  perform  adequately 
during  a  flood  event  within  the  limits  of  its  design. 


5 . 4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.  S.  Army, 

Corps  of  Engineers,  Baltimore  District,  for  Phase  I  hydrologic 
and  hydraulic  evaluations.  The  analysis  has  been  performed 
utilizing  a  modified  version  of  the  HEC-1  program  developed 
by  the  U.  S.  Army,  Corps  of  Engineers,  Hydrologic  Engineering 
Center,  Davis,  California.  Analytical  capabilities  of  the 
program  are  briefly  outlined  in  the  preface  contained  in 
Appendix  C. 


5 . 5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF) .  In  accordance  with 
the  procedures  and  guidelines  contained  in  the  National 
Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I 
Investigations,  the  Spillway  Design  Flood  (SDF)  for  Laurel 
Hill  Creek  Dam  is  the  Probable  Maximum  Flood  (PMF) .  That 


is,  based  on  its  relative  size  (intermediate)  and  hazard 
potential  (high) ,  the  facility  is  required  to  have  suffi¬ 
cient  spillway  and  storage  capabilities  to  safely  discharge 
the  PMF  without  overtopping  the  embankment. 

b.  Results  of  Analysis.  Laurel  Hill  Creek  Dam  was 
evaluated  under  normal  operating  conditions.  That  is,  the 
reservoir  was  initially  at  its  normal  pool  or  spillway 
elevation  of  1982  feet,  with  the  spillway  discharging  freely. 
The  spillway  is  a  free  overfall,  concrete,  stoplog  weir 
structure.  Since  the  weir  crest  elevation  is  not  very  high 
relative  to  the  outlet  channel  invert  elevation,  and  since 
the  channel  gradient  downstream  from  the  dam  is  very  gentle, 
a  tailwater  rating  curve  was  computed.  All  pertinent  engin¬ 
eering  calculations  relative  to  the  evaluation  of  this 
facility  are  provided  in  Appendix  C. 

Overtopping  analysis  (using  the  Modified  HEC-1  Computer 
Program)  indicated  that  the  discharge/storage  capacity  of 
Laurel  Hill  Creek  Dam  can  accommodate  only  about  36  percent 
of  the  PMF  (SDF)  prior  to  the  overtopping  of  the  embankment 
(Appendix  C,  Summary  Input/Output  Sheets,  Sheet  K) .  Under 
the  PMF,  the  embankment  will  be  overtopped  for  approximately 
12.3  hours  with  a  maximum  depth  of  inundation  equal  to  about 
10.5  feet  above  the  low  top  of  dam  elevation  of  1994.1  feet 
(Summary  Input/Output  Sheets,  Sheet  K) . 

Actually,  the  spillway  weir  does  not  control  reservoir 
outflows  once  the  reservoir  level  rises  roughly  above  eleva¬ 
tion  1985  feet  (or  =3  feet  above  the  spillway  crest) .  The 
downstream  channel  and  valley  are  on  such  a  gentle  slope 
(=0.1  percent  as  measured  on  the  U.S.G.S.  7.5  minute  topo¬ 
graphic  quadrangle,  Bakersville,  Pennsylvania)  that  the 
capacities  of  the  downstream  valley  sections  control  spill¬ 
way  discharges  (Appendix  C,  Sheets  8  and  9) .  Therefore, 
above  elevation  1985  feet,  the  reservoir  and  tailwater 
levels  should  rise  at  about  the  same  rate. 


5. 6  Spillway  Adequacy. 

Although  Laurel  Hill  Creek  Dam  can  accommodate  only 
about  36  percent  of  its  SDF  (the  PMF) ,  breaching  of  the 
embankment  due  to  overtopping  by  large  floods  is  unlikely 
due  to  the  probable  high  tailwater  conditions  on  the  dam. 
Thus,  the  spillway  system  is  considered  inadequate,  but  not 
seriously  inadequate  since  overtopping  cannot  increase  the 
potential  for  loss  of  life  downstream  of  the  facility. 


SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6. 1  Visual  Observations. 

a.  Embankment.  Based  on  visual  observations,  the 
embankment  appeared  to  be  in  good  condition.  A  few  minor 
deficiencies  were  noted  at  the  time  of  inspection  which  will 
require  the  owner's  attention.  They  are: 

1.  The  embankment  is  approximately  1  foot  below 
design  elevation  just  to  the  left  of  the  spillway  and  at  the 
left  abutment. 


2.  Swamp-like  conditions  exist  at  the  downstream 
dam  toe  which  preclude  an  accurate  evaluation  of  the  dam's 
performance  (particularly  under  high  pool  levels) . 

3.  A  portion  of  the  downstream  face  is  not 
adequately  protected  against  erosion. 

In  addition  to  the  above  stated  deficiencies,  a  slide 
was  observed  on  the  left  abutment  just  upstream  from  the  dam 
crest.  The  slide,  in  its  present  configuration  and  extent, 
is  not  considered  deleterious  to  the  integrity  of  the  dam; 
however,  the  slide  should  be  observed  reguxarly  and  provi¬ 
sions  made  to  remedy  the  problem  if  the  need  arises. 

b.  Appurtenant  Structures. 

1.  Spillway.  The  spillway  was  modified  in  1978 
when  concrete  stoplogs  were  substituted  for  the  original 
wooden  stoplogs.  Since  the  spillway  was  discharging  at  the 
time  of  inspection,  it  was  not  possible  to  observe  the 
spillway  foundation  or  condition  of  the  stoplogs.  However, 
those  portions  of  the  spillway  which  were  visible  appeared 
to  be  in  good  condition. 

2.  Outlet  Works.  The  outlet  works  (supply 
system)  was  modified  in  1978  to  better  serve  the  needs  of 
the  Municipal  Authority.  The  system  was  not  observed  by  the 
field  team,  but,  reportedly  is  functioning  as  designed. 


6. 2  Design  and  Construction  Techniques. 

No  design  or  construction  records  are  available  with 
the  exception  of  a  set  of  construction  drawings  contained  in 
PennDER  files.  Discussions  with  a  representative  of  the 
designer  indicated  the  cutoff  trench  was  extended  to  rock. 
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6.3  Past  Performance. 


According  to  Municipal  Authority  personnel,  the  facil¬ 
ity  has  functioned  as  designed  since  construction.  Two  high 
water  levels  are  recorded  on  the  right  spillway  sidewall, 
and  are  dated  8-19-69  and  9-14-71.  The  elevations  of  these 
water  marks  were  measured  at  approximately  4  and  5  feet 
above  the  spillway  crest,  respectively. 


6.4  Seismic  Stability. 

The  dam  is  located  in  Seismic  Zone  No.  1,  and  is  thus 
subject  to  minor  earthquake  induced  dynamic  forces.  As  the 
overall  stability  of  the  embankment  appears  adequate,  and 
the  dam  is  constructed  of  compacted  soils;  it  is  thought 
that  the  facility  can  withstand  minor  earthquake  induced 
dynamic  forces.  No  calculations  and/or  investigations  were 
performed  to  confirm  this  opinion. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7.1  Dam  Assessment. 

a.  Safety.  Visual  observations  indicate  that  Laurel 
Hill  Creek  Dam  is  in  good  condition.  Hydrologic  and  hydrau¬ 
lic  calculations  performed  during  the  investigation  indicate 
that  the  facility  will  pass  and/or  store  only  36  percent  of 
the  PMF  prior  to  overtopping  of  the  embankment.  However, 
downstream  conditions  are  such  that  even  very  low  spillway 
discharges  (3  feet  over  the  weir)  produce  tailwater  condi¬ 
tions  which  essentially  preclude  the  possibility  of  failure 
due  to  embankment  overtopping.  That  is,  at  low  heads  the 
spillway  outflows  are  controlled  by  the  downstream  channel 
and  valley  capacities.  Thus,  there  will  be  a  rise  in  reser¬ 
voir  and  tailwater  pool  levels,  at  roughly  the  same  rate, 
which  will  gradually  submerge  the  embankment. 

Therefore,  although  the  facility  is  capable  of  passing 
and/or  storing  only  36  percent  of  the  PMF,  overtopping  will 
not  lead  to  embankment  failure  and  a  significant  increase  to 
the  downstream  potential  for  loss  of  life  or  damage. 
Consequently,  the  spillway  is  considered  inadequate,  but  not 
seriously  inadequate. 

The  consequences  of  embankment  inundation  by  tailwater 
and  subsequent  rapid  drawdown  are  uncertain  although  it  is 
noted  that  portions  of  the  downstream  slope  are  designated 
as  pervious  fill  and  rock  toe  on  the  design  drawings.  This 
construction  is  favorable  with  respect  to  rapid  drawdown 
response;  however,  thorough  inspection  of  the  embankment 
should  be  performed  during  and  after  inundation. 

Structural  deficiencies  noted  during  the  field  inspec¬ 
tion  included  low  spots  (=1  foot  low)  on  the  dam  crest  at 
the  junctions  of  the  embankment- left  abutment  and  embankment 
left  spillway  sidewall.  In  addition,  part  of  the  downstream 
dam  face  is  void  of  protective  vegetation  and  is  subject  to 
erosion.  Finally,  a  spring  which  discharges  from  the  left 
abutment,  flows  along  the  downstream  dam  toe  and  has  sup¬ 
ported  lush  vegetation  which  could  preclude  an  accurate 
evaluation  of  the  performance  of  the  dam  (particularly  under 
raised  pool  levels) . 

b.  Adequacy  of  Information.  The  available  informa¬ 
tion  is  considered  adequate  to  make  a  reasonable  Phase  I 
assessment  of  the  facility. 


c.  Urgency.  The  recommendations  listed  below  should 
be  implemented  as  soon  as  possible. 

d.  Necessity  for  Additional  Investigations.  No 
additional  investigations  are  considered  necessary  at  this 
time.  Provisions  for  increasing  the  embankment  height  by  18 
feet  are  presented  on  the  design  drawings.  Should  the  owner 
consider  implementing  the  modification,  a  detailed  hydraulic 
and  hydrologic  study  is  recommended  with  tailwater  effects 
considered. 


7 . 2  Recommendations/Remedial  Measures. 

It  is  recommended  that  the  owner  immediately: 

a.  Develop  a  formal  warning  system  for  the  notifica¬ 
tion  of  downstream  residents  should  hazardous  embankment 
conditions  develop.  Included  in  the  plan  should  be  provi¬ 
sions  for  around-the-clock  surveillance  of  the  facility 
during  periods  of  unusually  heavy  precipitation  and  for 
thorough  inspection  of  the  downstream  slope  during  tailwater 
drawdown. 

b.  Develop  formal  manuals  of  maintenance  and  opera¬ 
tion  to  ensure  continued  proper  care  and  maintenance  of  the 
facility. 


c.  Backfill  low  spots  along  the  embankment  crest  to 
restore  it  to  its  design  elevation. 

d.  Divert  or  control  excess  drainage  from  the  left 
abutment  to  prevent  ponding  at  the  downstream  embankment 
toe. 


e.  Seed  the  bare  areas  on  the  downstream  embankment 
slope  in  order  to  provide  adequate  erosion  protection. 

f.  Observe  the  slide  immediately  upstream  of  the  left 
abutment  during  regular  inspection  of  the  facility  to  con¬ 
firm  that  it  is  a  local  condition  and  take  necessary  remedial 
measures  should  it  threaten  the  stability  of  the  embankment. 
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DETAILS 

DISCHARGE  RATINGS  Not  available. 


TYPE:  Raingage 

LOCATION:  Near  treatment  facility 

RECORDS :  Daily  records  available.  _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  Reportedly  the  discharge  corresponding 

to  a  height  of  about  5  feet  above  the 
spillway  which  occurred  9-14-71. 
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EMERGENCY  GATES  I  15  spillway  bays  equipped  with  removable  concrete  stoplogs 


RESERVOIR  AREA  AND  DOWNSTREAM  CHANNEL 
OBSERVATIONS  AND/OR  REMARKS 
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PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  (2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result¬ 
ing  from  assumed  structural  failures  of  the  dam.  Briefly, 
the  computational  procedures  typically  used  in  the  dam 
overtopping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir . 


b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir  to  determine  if  the  event (s)  analyzed  would  over¬ 
top  the  dam. 

c.  Routing  of  the  outflow  hydrograph (s)  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge (s) ,  time(s)  of  the  peak  discharge ( s) , 
and  the  maximum  stage (s)  of  each  routed  '  ydrograph  at  the 
downstream  end  of  each  reach. 


The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  outlined  below. 


a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 

b.  Routing  of  the  inflow  hydrograph ( s )  through  the 
reservoir . 


c.  Development  of  a  failure  hydrograph (s)  based  on 
specific  breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph(s)  to  desired 
downstream  locations.  The  results  provide  estimates  of  the 
peak  discharge ( s) ,  time(s)  to  peak,  and  maximum  water  surface 
elevation(s)  of  the  failure  hydrograph (s)  for  each  location. 
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Laurel  Hill  Creek  Dam  is  located  approximately  7.5 
miles  west  of  Somerset  in  the  Allegheny  Mountain  Section  of 
the  Appalachian  Plateaus  Province.  The  Allegheny  Mountain 
Section  is  characterized  by  gently  folded  sedimentary  rock 
strata  of  Pennsylvanian  age  or  older.  Major  structural  axes 
strike  from  southwest  to  northeast  of  flanking  strata  dipping 
northwest  and  southeast. 

Structurally,  the  dam  and  reservoir  lie  approximately 
midway  of  the  Laurel  Hill  anticline  to  the  west  and  the 
New  Lexington  (Johnstown)  syncline  to  the  east.  The  bedrock 
flanking  the  east  side  of  Laurel  Hill  consist  of  Mississippian 
age  strata  in  the  higher  elevations  and  Pennsylvanian  age 
strata  in  the  vicinity  of  the  dam.  Near  the  dam,  the  sedi¬ 
mentary  rock  strata  dip  to  the  southeast  at  approximately 
125  feet  per  mile  or  about  two  degrees. 

The  strata  underlying  the  alluvial  and  residual  soils 
of  the  valley  at  the  dam  site  are  members  of  the  lower  half 
of  the  Conemaugh  Group  of  Pennsylvanian  age.  The  lower 
portion  of  the  Conemaugh  Group  generally  consists  of  altern¬ 
ating  beds  of  shale,  sandstone,  limestone,  minor  coals,  and 
clay.  Thin  beds  of  marine  limestones  and  shales  are  present 
throughout. 
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FIGURE  1  -  LAUREL  HILL  CREEK  DAM 
GENERAL  PLAN  1  FIELD  INSPECTION  NOTES 
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